Biological activity of ellagic acid toward some pathogenic strains bacteria (Staphylococcus epidermatis, Bacillus cereus, Klebsiella pneumonia and Salmonella typhi) was studied. The investigation was conducted using plate-agar method. Gentamycin and streptomycin were used as standard drugs. The results show that the biological activity of ellagic acid was more effective than gentamycin and streptomycin.Also, the minimum effective dose of ellagic acid was found to be 0.15 mg|ml, while the minimum effective doses of gentamycin and streptomycin were 0.3 mg|ml and 2 mg|ml, respectively.
Introduction
Ellagic acid is a phenolic acid present in many plant foods. The phenolic acids and flavonoids are forming a polyphenolic compounds that widely spread in plants, and they termed by a nutraceuticals [1] . Studies were referred to that polyphenols possess biological activities toward different diseases [2] .
In more recently study, the activities of grape extracts against Helicobacter pyroly were studied, and found that the muscadine grape skin extract possessed the strongest activity compared with the grape seed and grape synergy extracts. The results may be attributed to the polyphenolic compounds that found in these extracts [3] . In another study polyphenolic compounds present in plant extracts have been tested for their activity against gram-positive and gram-negative bacteria of the genera Azotobacter, Bacillus, and Pseudomonas .The extracts offer promise as a source of raw material for isolation of polyphenolic compounds exhibiting bactericidal activity [4] .
Dietary polyphenols are mostly derivatives or isomers of flavones, isoflavones, flavonols, catechins and phenolic acids and possess various biological properties. Research on the effects of dietary polyphenols on human health has developed strongly and supports a role for polyphenols in the prevention of degenerative diseases particularly cardiovascular disease, anti -inflammination, antiatherosclerosis, improve-ment of endothelial function as well inhibition of angiogenesis and cell proliferation activity [5] .
The study of antimicrobial capacity of plant phenolics is well known [6, 7] . Crude extracts also showed good antimicrobial activity [8, 9] Ellagic acid is one constituent of many plant extracts [15, 16] . These extracts were reported to protect animal from Salmonella typhymurium. So it can be predicted that the regular intake of this type of extracts may be reduce the risk of getting typhoid fever. The study was referred to require of further work to explore the activity of this extract at molecular level against pathogen [17] . It was reported that some plant extracts could be a possible source to obtain new and effective herbal medicines to treat infection caused by multi drug resistant strains of microorganisms [18] .
Gentamycin.
In another new study, researchers were suggested that ellagic acid, a compound found in plant products, may be effective against malaria and ultimately lead to new forms of treatment. Researchers performed further in vitro and in vivo study testing to clarify the levels of antimalaria properties of ellagic acid. The results of this study were appeared high activity in vitro against of plasmodium falciparum, one species of the parasite that causes malaria in human. Final findings by researchers suggest that ellagic acid may enhance the activity of current antimalaria drugs such as chloroquine, mefloquine and atovaquone [19] .
The aim of this work is to evaluate the antibacterial activity of the prepared ellagic acid toward both gram-positive and gramnegative bacteria in comparison with the activity gentamycin and streptomycin. Fig. (1) shows the structural formulae of ellagic acid, gentamycin and streptomycin. 
Experimental

Preparation of ellagic acid:
Ellagic acid was prepared, purified and characterized as reported in literature [21] . Penta di m-galloyl -D-glucose was used as starting materials for ellagic acid preparation.
Standard antibiotic drugs:
Streptomycin and gentamycin were of the highest available quality and purchase from Merck Company.
Microorganisms and culture conditions:
Staphylococcus epidermatis, Bcillus cereus (gram-positive), Klebseilla pneumonia and Salmonella typhi (gram-negative) bacteria were obtained from the biotechnology department, collage of science. The antimicrobial activity was achieved by plate agar method [22] .Microorganisms were cultured aerobically at 37 C for 24 hours in nutrient agar medium. The plates containing agar medium were inoculated by microorganism suspensions, which are spreading on the surface. Each sample (100µl) was placed in a hole (3mm depth, 4 mm diameter) made in the agar layer. Under the same conditions, different solutions of gentamycin and streptomycin were used as standards. The diameter of inhibition zones were measured using a ruler with an accuracy of 0.5 mm. A control using only inoculation was also carried out.
Results and Discussion
It was reported that the active concentrations of gentamycin and streptomycin are 0.3mg|ml and 2mg|ml, respectively [23] . Accordingly, six different concentrations of ellagic acid 4 mg|ml (C1), 2 mg|ml (C2), 1 mg|ml (C3), 0.6 mg|ml (C4), 0.3 mg|ml (C5) and 0.15 mg|ml (C6) were prepared to be used for the purpose of this study.
The Tables (1 to 4) show the results of the biological activity for ellagic acid and standard drugs, which were used in this study, against of Staph. epidermatis, B.cereus, K. pneumonia and S. typhi.
The results exhibit that ellagic acid is highly effective against all of the microorganisms under study.Compairing the effect of different concentrations of ellagic acid, gentamycin and streptomycin tells that no effect at concentration lowers than 0.3 mg|ml and 2 mg|ml for gentamycin and streptomycin respectively, whereas all the concentrations range of ellagic acid have been effective. Antibacterial activity of some plant extracts was interpreted on the basis of presence of some polyphenols such as quercitin and myricetin, which are enhancing their biological activity against pathogenic bacteria [24] . Suwipa et al were reported that the minimum inhibitory concentration of individual extracts of pomegranate rind and turmeric is recorded as the lowest concentration of drug [25] .Many other studies were referred to that the activities of medicinal plant extracts can be explained by the presence of tannins, flavonoids,saponins and steroids [26, 27] .
Some information is available on oak nut gall as an effective medicinal plant against E.coli .This activity attributed to the presence of polyphenols, especially ellagic acid. The extract demonstrated inhibitory and bactericidal effects on all the tested strains with minimum inhibition concentrations at 0.78-1.56 mg|ml and minimal bactericidal concentrations at 1.56-3.12 mg|ml. However, antibacterial mechanism of this medicinal plant extract has not yet been elucidated [28] .
As in tannin, ellagic acid may induce complexation with enzyme or substrate in bacteria cell. Ellagic acid toxicity may be related to its action on the microorganism membranes. Also, the ability of ellagic acid to form complexes with the essential metals in bacteria cell account for its toxicity [29] .
Conclusion
High biological activity of ellagic acid was detected against all the tested microorganisms and at the lower concentrations in comparison with the standard drugs (streptomycin and gentamycin). It is evident from this study that ellagic acid could be utilized as a good antibacterial agent in pharmaceutical industry. Therefore; further work may be performed for its industrial and pharmaceutical application. 
References
